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(54) Sea nllne bow adjuetment 

(57) A mirror mount (100) adjusts the cun/ature <A a 
cylindrical mirror (102), typically the wobble correcllon 
mirror, to adjust the scanCne bow of an opiical scanner. 
6yad|usting the curvature ol the cylindncal mirror (102) 
in the mirror mcunt, the scanline bows among mulliple 
ROS'5 can be approximately equalized. The n^rror 
mount (100) has two lixed abutments (1 16,118] on the 



upper edge (124) ol the cylindrical mirror (102) and two 
moveable abutment points (120, 122) along the lower 
edge (i26) of the mirror (102) . The mirror mount (100) 
adjusts the curvature ot the cylindrtcat mirror (102) ver- 
lically for a horizontal beam to adjust the scaniine bow 
lor a single beam and approximately equalize Ihe scan- 
line bow (or multiple beams. 
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mount tor adjust tng tho curvature oJ a cyfndricaJ 
mirrof formdd acoprding (o (he proseht invention; 
Figure 4 Is a cro^-sectkyial back viaw of the mirror 
mount and cyfmdrical mlffof of FIgura 3; 
Figure 5 is e diagram showtn^lhe foices applied to 
the mirror by the mirror mourtt acoording to the 
present Invention: 

Figures is across-secttonatside view of the vertical 
dieptacemsnt of lha mirror resulting f^om the minor 
mount formed according lo the proswX invention; 
and. 

Figure 7 la a graph showing the actua) scanline bow 
versus scan distance tor multiple beams atier ad; 
justment of scanline bow by the nurrDr mount 
formed according to the presem Invention. 

(0012] Reference is now made lo Figure 3. wherein 
there is iBusirated a mirror mouni 100 tor adjusting the 
cun^alurB of a cylindrical mirror 102 in accordance wBh 
this Invantjon. The cylindrical mirror 102 is typically the 
wobble correction minor in the ROS. A light beam 103 
will strike and be reflected from the cylindrical mirror hor- 
Izontally as shown In the Figure. 
[001 3) As shown in the side view of Figure 3 and the 
back view of Figure 4, the mirror mount 100 includes a 
backing plate 1 04 end a bending device 108 positioned 
at a center location of the mirror 1 02 along the rear sur- 
tace 10S of the mirror 102 behind the mirror and be- 
iwesn the horizontal ends 110 of the mirror. The mirror 
is nexibly secured at the horizontal ends 1 10 to the back- 
ing plate 104 by springs 112 attached to end crossbar 
clamps 114. The mirror Is secured at the horizontal ends 
to avoid twisting along (he long axis of the mirror but is 
capabiB ol bending along Its vertical axis» the amount of 
the bending being ad!ju8ied by the bending device along 
the center of the mirror. 

The bending device 106 contacts and hckis the mirror 
102 preferably using abutments 116, 118. 120 and 122. 
The tear surface 1 0S of the ntirior 1 02 has a central hor- 
izontal axis and a central venfcal axis which intersect at 
a center point CP of the mirror 102. The two upper abut- 
ments 116 and 116 prelerably contact the v^per hori- 
zontal edge 1 24 of lha mirn^r 102» equally spaced from 
the center point CP, on the same side of the horizontal 
axis but different sides of the vertical axis on the outer 
edge of the mirror. The two upper abutmenis 116 and 
118 are connected to the backing plate 104. The two 
upper abutmenis aro fixed In position. 
[0014] The two bwar abutments 120 and 122 prefer- 
ably contact the bwer horizontal edga 126 of the m)rror 
102. equally spaced from the center point CP, on the 
same side of the horizontal axis but diff erant sides of the 
venlcat axis on the inner edge ol the mirroi. The two 
lower abutments are moveable in position. 
10015] The iwo upper abutments are on opposite 
sides of the mirror and its horizontal axis from the two 
lower abutments. The two upper abutments are spaced 
farther alons the edge of the mirror than the bwer abut- 



ments which are closer to the center point CP ar\d the 
vertical axis. The four abutments contact the mirror 
aton g the upper horizontal edge and the lower horizontal 
edge. The abutmenis 116, 118. 120and 120 are prefer- 
s ab^ made of soft metal such as aluminum lo prevent 
the mirror 102 from breaking when force is applied by 
the bendhg device 106 to adjust the curvature of the 
mirror 102. 

[0O16] The backing pfale 1 04 is between the bending 
fo device 108 and the rear surface 108 of the mirror 102. 
The backing plate extends aksng the fuD rear surface of 
tha mirror while the bendrig device is located around a 
center portion of the rear surface ol the mirror. The bend- 
ing device is prelerably secured to the backing plate and 
If allows movement of the bending devfce and the mirror 
retativB to tha ticking plate. 
[0017] 1\9 bending device is parallel and atongslda 
the backing plate. A fixed bar 12B extends from the 
backing f>fate 104 above the bending device lOa The 
minor mount 100 tncfudea a setting screw 130 that Is 
ar^ned with the vertical axis and the center point CP 
and extends through the fbced bar 128 of the backing 
plate 104 to a moveable cross-bar 132 of the bending 
devfce. The screw 130 is threaded through a threaded 
section 1 34 of the fixed bar 128 into the cross-bar 132. 
A washer 131 can be placed between the screw 1 30 and 
the fixed bar 128. 

[0018] The cross-bar 132 Is connected to lateral pins 
136 and 138 which extend under the mirror 102. The 
pins 1 38 and 138 are parallel to the bottom surface 126 
of the mirror 1 02. The tower abutment 1 20 extends form 
the lateral pin 1 36 to contact the lower horizontal edge 
126 of the minor 102. The bwer abutment 122 extends 
form the lateral pin 138 to contact the tov/er horizontal 
edga 1 26 ol tha mirror 1 02. 

[0019] DIflerent angular rotatbns of the selling screw 
1X cause the cross*bar 132 to move vertically In one 
direction which causes the lateral pins 1 36 and 1 38 to 
move and thus the two lower abutments 1 20 and 122 to 
nnove vertcaily in the opposite directbn to the croit-tar. 
The setting saew and thus the abutmenis can move In 
both directions, up and down, vertically. 
[0020] As best seen In the force diagram of Figure 5, 
the bending dovtee 106 ol the mirror mount is located 
around a center portion of the mirror 102 (i.e., the area 
near the center point CP). Thus, when the setting screw 
is appropriatety adjusted, the bending device 106 ap* 
plies a force through the two moveable lower abutments 
to the bottom edge ol the mirror 102. These two abut- 
ments servB as bad polms and are symmetrically locat- 
ed about the vertical axis end because of the single set 
screw apply equal force to the mirror. 
[0021] The top edge of the mirror is restrained by the 
twoflxed upper abutmenis 116 and 118 along the outer 
edges of the upper edge. These two ebuiments serve 
as fulcrums and are symn^lrically located about the 
vertical ex:s to apply equal fon:e to the mirror. 
[0022] The moveable bad points are much closer to 
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the vertical axts than th& stailonary fixed fulcnims. 
(0O23) . The force applied to the bottom middle edge d 
the mirror causes the mirror to be b em upward n iHe 
vert'tcaJ axis and rosufts h an adjustment of the curva- 
ture of the mirror 102 due to this banding of the vertical 
axis, as shown In Figure 6. That Is. the position of the 
center point CP wtll move a ce/tein distance vertically 
out ot the plane defined by the horizontal ends of the 
mirror, to create a "bov/* or 'bend* tn the mirror 102. Typ< 
(cat mUrore 1 02 are capable of eaefty being adjusted in 
sag by up lo 2 mm. depending on the width and the 
length of the mirror. However, movements of only a frac- 
tion ol a millimeter are suffteienl to cotreci for scanDne 
bow problems. 

The bending device 1 06 of the mirror mount 102 prefer- 
ably adjusts the cun/amre of the last mirror 102 In the 
optical path of a fight beam 103, I.e. the wobble correc- 
tion mirror in a raster output ecarviing system, before 
the li^ht beam Inr^inges on a photoreceptor. However, 
lha present invention can be used with any mirror in Ihe 
optical system. 

The setting screw Is preferably adjusted by a user after 
first determininc the amount ot scanline bow In an opti- 
cal system. This can be done by first allowing a fight 
beam to reflect from the mirror and scan onto a meas- 
uring system tn place of lha photoreceptor In (he actual 
ROS system.. The scanline bow can then be determined 
and measured as is well-known In the art. The setting 
screw is then appropriatefy adjusted using Ihe above de- 
scribed method and apparatus to correct for the scanline 
bow. The Bght beam is then reflected from the mirror and 
scanned across the photoreceptor with the compenBai* 
ed scanRna bow introduced into the mirror. Again, the 
scanline bow is determined arid measured. II necessary. 
Ihe setting screw is then again adjusted until the scan- 
line bowls substantially eliminated. This process b re- 
peated for each of the beams in Ihe muRlpte beam raster 
oulput scanning system. Other methods of determining 
the scanline bow are also within lha scope ol this inven- 
tion. 

Thus, scanline bow can be corrected by tntroducing a 
compensating scanline bow within the mirror 102 of the 
Faster output scanning system using the abcve-de* 
scribed apparatus and method. As shown In the graph 
of Figure 7, the actual scanline bows of a beam (for var- 
ious amounts of adjustment) remain parabolic and 
closely notched over the entire scanline after adjust- 
ment ot scanline tx}w by the mirror mourn formed ac- 
cording to the present invention. The invention of the 
present application approximately equalizes scanline 
bow lor multiple beams from multiple ROS'e with each 
individual ROS producing a single beam. The lour abut- 
ments may be hemispherical or toroidal in shape tohalp 
avoid stress on lha edge surfaces of the mirror. 
[0024J The n^irror mount lOO and the various ele* 
ments of the backing plate 104 and the bending device 
106 should be made of the same material as tha mlaor 
102 or material having Ihe same thermal expansbn co- 
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efficleni to avoW Ihenmal drift of the miffor orientation 
and the resufiing slight misallTunent of Ihe light beam. 

s Claims 



A mirror mount (100) for a mirror for adiusting the 
cunrelure of a mirror (102) to adjust the scanline 
bow in an optical scanning systen\ comprising 

a backing ptate (10<) located behind a rear sur- 
face (lOB) of s^d mirror, said bacMng plate 
havir^ two fixed abutmenis (116.116) for con- 
tactirtg the upper horizontal surface (124) of 
said mirror (102), end 

a bending devk:e (I32.136«l3d) connected to 
said backing plate, said bending devtoe having 
two moveable abutments ( 1 20. 1 22) for oontacl- 
ing the tower horizontal surface (126} of said 
mirror (102), and adjustment means (130) lor 
moving said two moveable abutments 
(120.122) to adjust the cun/aturaol saldmlrror. 

A mirror mount according to cla'un 1. wherein said 
adjustment means Include a screw (1 30} extending 
through a portion of said backing plale {12B) and 
imosaid bending device (132). 

A mirror mount according to claim 1 or 2, wherein 
said two ftxed abutmenis ( n 6. 118) are located far- 
ther from a vertical axis of said mirror (102) than 
said two moveable abutmenis (120,122). 

A mirror mount according to any one ot the preced- 
ing claims, wherein said bending device (132) ex- 
tends along a central ponlor) ol said rear surface 
(10B)ofsaldmirnor(102). 
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5. A mirror mouni according to any one ot the preced* 
ing claims, wherein the scanline bows ot multiple 
beams from multiple optical scanning systems are 
adjusted 10 approximately equalize said scanline 
bows. 

6. A mirror mount according to any one of the preced- 
ing claims, wherein said mirror (102) is a wobble 
correction mirror. 
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